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(54) DISPLAY DEVICE 

(57)Abstract 

PROBLEM TO BE SOLVED: To provide a color display device 
saving the power consunnption of the display device as a whole by 
reducing the power that has conventionally been consumed at the 
time of displaying an unfixed image. 

SOLUTION: A dot matrix display area A where display electrodes 
are arranged in a matrix form and a periphery driving circuit is 
arranged for supplying driving signals to display electrodes and a 
segment display area B consisting of segment electrodes are 
provided on one insulating substrate 10. and power consumption is 
reduced by displaying unfixed images like moving images on the dot 
matrix display area A and displaying fixed images like patterns or the 
hke for displaying a residual amount of battery on the segment 
display area B. 
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[ if 3 ] mffES*«fii&tXB?E-fe y h«ffit 

n^vxwM.^ixi::n^m,m\,zm\i^tim^vmm^ 
■t^ if ^ 1 xti 2 izwm<7)m^m.. 

>'^'t. m(.(r>yi-^ ymwmzvu-s ym^imi^tt 

*^*^i£ft^ixTfc 0 , m^^ -/^yi/m^imsiWjk 
nmizmmnx ^ ^ t ^ iftsi: -r ■& m^m i tma 

I if «^ 6 ] miS-fe ^j** > hflSgS-SS UJtffii^fcJi 
HgWfil^ ^ t iSrl^iSi: -r-Sfl*!! 1 5 <?) 

[0001] 
[0002] 

:>3^li^o®*^^s^^5•r^<©fl^BHl6t^^-C'^)S. 01 1 

Ct3f3feco«^aoT®EIS:35^L. HI 2 tc-5-cota!3fWD 
*5^^a<7)^lHlJSIl . 
[00 03] 01 l&t/iai 2l;^f J:dt. JSfB^ 
^N%/H0 0{i, ffiMK4«lR10±tc, y-hfl-^Sr« 



^imi^^hmin<7> ic-f-y ri)^t:>^h y v-{yYy 

^ >'N'6 0 0 iZim.^1XtiWm.<r> Y I^m-^S16 1 im, 
SSftTV-.^. t;^^ii;i>cOMfi^5 1 . 6 1c7)^ 
^ifi^Wi, as^®^2 0 OA^-7 h U ^';^^^t::iea^it 
Tfe 0 , #«^aS 2 0 0 5 1, 6 1 tCS 

^^it/iflMh 5 V ^ (Thin Filn Transistor : Jil 
TTFTj hWth, ) 70t. -fiOTFTTOlC 

[0004] y-hh-9-^>'N'5 0 0St^h*W-fyK5-< 

^-N'e 0 0{±, m^'^f^^-jvx 0 0 til— co^^Tli^r 
0. CI<t/o<!D#H7'f^'«:50 0, eoowi-eii'fiii'l- 

gCLS I 9 l**^>eOK^^yN';;!.d{.^vfflfl-f-^(7)fi-f-A 
:^g5502. 6 0 2*iiSlt^.^vTV'>i.. ^fc. ^hlfPLS 

1 9 l*»^>^ix^'-^ft-f•. ^u-,c^m^'m<r>ziyYu 
--'i-fi-f-. imm^mmfiy-YY^-n^'S omfYv 

[0005] -^^'-hfi^(c*'?<H|f y9'm^\,z 

P^tX'fyyj yirY'7yi^X9 S Pj&^^y L-r-rJ'fS 

i.. ^'-h«-f-A>>--hfi-f^5i*>^>^r'-h^ 
ffil3fc:A*:?ix. TFT7 0*»*:t>-f-S. -eivtio 
TT F T 7 0 5r:fr LT H U-f Vfl-f-*<^fl;fig8 0 ^;EP 
i!)D$^^.S. -eilfcMl^tC. ^«fli8 0fcEpJn$tL7t« 
ffiS: 1 7 ^ K^fitj^|,^if)(;fflB!>^48 5 let 

Bft^fiSScO— :fi-c0tt«!i8 6(iTFT7 0<0y-;^l 1 
siCj#®^$ilT*3 0. ffi*<7)«fii8 7{i«-*^B*2 0 
Oizii\,rx^m.ffMmi^ma^iiX\-^^. 
[0006] TFTl 0<7)y-Y-fm\,yXYV-^ym^ 

i^m.^ 2 1 \,zmvi^Kh t . 1 7 ^ HKsrafti^sii 

t LXWXX t * V ^^if 4>iT.^ < :3: 

-6 . T-^coSES- i 7 < -}i' Y-mS^n-rh ti»>l.z 

nmmfts5^m»x\.-^h. 

[ 0 0 0 7 ] S-t, ^S^«S8 0 i<zn\^-t^m^\,z\i 

M^mMttm^^tixa^ . ^wm^iiz^m.<r>nsf:o 
mtm^tix^^i>. ddUT. «^^ffi8otEpan$ 

it^^«E:?i*Ma2 1 IcepjDSfLl. fctij: 0 . -eco^E 
t::j£ tTjKH^B2 1 *W L-C^$:#S C: t S . 

^Sfaa^/N'^^/H 0 0S:fflv->TH^Sr*^$-li-^. 
[0008] WTt::. h' •/ f 'J ^X^ffiJBi&flljS 
i-«>?a^^^Slgtw-?t->T^Bj-f-s. 01 3tc01 14> 

ESrS^-r. ai 3(cs^-rJ:'3tc:, —l5<^m^'&.mLl 0 
±t:. ^*SB%xl>3>-*>^>^t)a{fc§ii/::4^^f*:Jil 1 

±tcy-hite«isi 2^m^L. ^wmi io±*T 
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10 0 0 9]^*- his& 1 3 <nmmiz{iLmt^rm(r>^ 

mi^W 1 1 t-ti, y-^ 1 1 sS.iXK^>f y 1 1 d*%^ 

fcj4Jiia*ei^i4^«aL. -eoHu-fi^i i dtst 

jCL^>:fi[a2it/V-:^l 1 s t*tieL;t{aat;3>'^'^' 

1 SSrtrt-LTHU'fl^l 1 diiVU-i ^^^1 6tiSM 
$^iT 0 . V-x 11 s {iSra^^H 1 4 ±Cc^tt^c 

[0010] ^ffl^b^K 1 7±tc0«$*tA:«-^^ 

mi 9{4r;U5-'>A (A 1 ) ^ORW«^*^A.)5S;-'T 

i^s. #«sts@i 9ai;fvffl^i^Mi 7±w±?ffia 
§tLTv^^. fii:fjcr>'^m&mu3o±.izii. # (R) . 

*i (G) , W (B) o#fetrS-ra;^5-7^yi'^'3 

1 . I TO (Indium Tin Oxide) ^iOSBflSl^ffiK**^ 

«s*titjs:fi53 2, Scx/msk2i^m[^-t^m^m3 3 

[ 0 0 1 1 ] c: d Lxm&^tU■z-Mc')^m^^ 1 

0. 3 o(7)mm^mm^i^-f^tti'ZX':>x^mt. ^ti 
jK^a«^a*«^^-rs. @i 3icfe>.^T^j»^5i-e^ 

•Tidtc. !^«l»>t,Altt3ti'h3lcf4. S?tf«(lS«iS 
:K3 0*^^>Jii(cAl!fL, »^«®1 9(cJ;-?-C^$ii 

mmmimiziiiisiL. i*^tR^-rs^ 

[0012] ceo J: 3 H h 'J ^X^ffii^A 

^SfL^:^^li8O3&*ES$tLTiJ0. m'?>tcJ:-:> 
T#»^B^2 0 0^cfcv^■ra^<^f 'o^^i.^O■C$>S. 
fiflJi-tfH 1 1 hZTT^-rX 0 tc. ±j^<7)aEa^^^•^^;^ 1 0 
0$rSI^Sg<^«S^^t-fflv^T, ^co-«Bl::«l»mi§<0 

S^f!S]Stt^5^2:^■f■ryT-^•^•'■^'•yxl' crm&^TT^-t^ 

^^^B4i«5^?:^5^-r & ^ t t^-c% h . 
[00 13] 

WtlllKS«90C0LS I 9 1 . #H-5-f'''«50. 60 

MtSA. BP^iSa^^'?*;!^ 1 0 O^^tw^^^^LT 
[00 14] ^B#, #H5-Y>''?5 0. 6 0S, 



0&<i;?.3tS|:^li;i§^io^«l3!)*>'<"/T-Ui?DJ: oi:RB^.*t 

[00 15] t.fz. HI 3-C^L/::;*^-7 -f /W^JiH 
•/ f VM> ^ A^^lSA5!LT/-fei/> y h^^^^Bic 

;<>- h B 07t h i. Itmm^^Wm L t v ^ S 

{i-^co-fe^^o-bttaii 5 o^^,'^''y7^DoB^^-Jet:-/c 

feSr^^-frSJ^t-ii, R. G, Bco^^-TiXii^cO'&L 

[0016] ^zrr^^mii. ±m.(r>^<r>X}^izm^ 

mw.ti{ti^^ttijlz^ ^y}t-yV9^T^^<r)^ify*' 
yywm.nvbV,fz^^^m7r:th^^mm.^^^'t^ z 

[00 171 

\^Xf}=7—y ^)V9t'^^i.hixX^-^hWf^WQh'^. 

[0018] *5&Hjco^5^a{4, mTrmm^-^ 

[0019] ^-tjiifico^isaji. m^mmff-^y 
9 xmz^w^tvp^^ymm,zmm^^^!:^'i^-thwm. 

lEiftHlSS^iix/i H -y h -7 h U ^ t , -fe j/^ 
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[ 0 0 2 0 ] t/i, ±^<r>^7mm±, liriB^fliffia. 

>y^yvm=Fiimum^mzim^t}.x^^hm7^mm. 
xht. ^ixxzx*)^ ■^■/:i<yY^^'mtn~mm±. 

[0022] ±i^co«^aJi. frlB-fej/;* > Mg«^ 

a Ltciw&^z\mm^miSi^mi-thWr^m.xh t . 

[0023] 

iKw^. miiz:^^B^<7)m^m.<o^mmi^L. m 
2i,z^cr)m^mcr>mi&w\s§mi7ji-r. m2i,zi}[,\xm 

[0 0 243 iaiSt^!l2t:^-rJ:dtc, «i«H4»«l 

o±{c. a^^fl:ffi2 0 oA^v h V xmzm^ii^tLtz k 

0*»<i>BS;^-fe^^;<>'h^ffl«Bi:*-/b^|,. 

«A. BtcEt«ra$ixs#ft-f-(i. A:»3a5i 7 0*>^>A:tl 

SI^BffiSr^L. ■^y:<y\-m?rmmBt,z\i^ miliZ 

\ >^4^^• -y X 'J 0^»$-^-r LT^cEHff^ 

[0025] t-f^ Y y h y ^'X^^^Jt^AtCOVi 
T iSBJ-t ^ . >« -y h V h 'J ^' AOjgH^H*^ N' 

1 0 0 (±. y- hm^^mkti y-w^^ 5 

0 ^zmm^-^fitz^mc^y- h 5 1 ifi'n-n^ ( 



'^>fiO#K^-<>''v5 0, 6 0{4?S[B^^>'N-;tvH OO^^g 

fi^n 5 0.60 (r>^-tsmm.mzit^mm 2 0 0 *f 

[0026] C:cD^^®S2 0 0{:{i. TFT70, M 
I»SS8 5*i<ix<?>ilTfc'9. TFT70(0V-;^1 1 
s (C<i*^«fig8 0*»'g^$llS 1 1 fete. aEfi2 1 \.Z 

m^tlX\^t, J'l-gPLS I 9 1*>^>C0#K7^-'N'5 0, 
6 0 ^x^^y^^htiiiyTix^- hm^^m-^K^y 

y V y-^mmzmtx^yy vy^hyyi^x^^spip 

^tnzx-yXTFTi oi:ifrLxvu-( ymmim: 

*m«g8 0fcWJD$il^, ZoLX. m^21(7)±io± 

[0027] K y N >J i^^S^l^AlCiSBS^ixr 
V^STFT7 0St/*^^mS8 0C0«Jt(iMa5<7)lll 1 
t m tX$> t <OTi!iBB<±«B&-r S . ^rfc . K -y h V m; 
:?X*^^A(cfflu^ K yh-7h '}9xm7f<^m.h L 
Xii. l^cr>Xdl,zKStmm^^mf3fX'^<. m 

mxh'3Xi>]^\-\ ¥ yh-7hV:7x^m^Acr,m7p 
ga<4. mm<^m}&&i:m--xm±izimT^zbi^ 

[0028] ZZX\ Ml^mms 2{±^mS58 0 l,ZM 

\^Lt:mm±i,z^ifii,tixts*). -t^^^yh^^m^B 

ig#*« 1 7K¥^^r fcSft t JtS^T* I. c t 

^tnzMmLx, *frt>i^ii«Et i*^*^^iar 

[ 0 0 2 9 ] <J^*2. Hr ;j«'Xy Kmfll i 5 0 *» ^»^«.-fei5' 

:^yh^mi&Biz-:>\,^xmm-rh, m2iz^-t^d 
iz, Y-yh'7hv^'xm^mAimf&Ltzm-<Dimt 
iSMm 1 o±t3, pij;e.tfia i tz^^j; o 

SfiSlK* *f Ty-r-^cOJg^^S: U;tHr^^p< y hW& 1 
5 0fc. ^cO-fe^J^^Vh^^l 50tCit|B]L.TES$fL 
7t^|*imffi3 2 1 Oiatc?ga^B2 1 $r3E«L7t«^T'*) 
Z(/)-ti!>':;iyhm.mi5 0izma^ixf::W£l,zmt 

[0030] zzx\ Mf^mms 2cr>MmmmmEii. 

tifi]9M3 2izmm^tih. mtii. mi(r>Ty'ri'<D 
WHi:^-tA-z>a)-^yy(,yhWMl 5 0<r>^fi^ti\,z 

xfi^ii ot^t^x^^tih iTK^^^srtic 
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1003 1] ^c:-C. -b:/;<>'V«^iSB<^fllJifc:o 

•fe^^;<yhS^'?^>/PC0BIiSBH5r5^L. 04 (a) Ic^a' 
■yT^'J<0?ta^*-f"^^S^L-. 04 (b) izmA 

1 4 ItW L , cOBSSgigiM 1 4 ±e;.'S3t'ttc7)^r^ 
^^*''ofi!c'S^ia^t:^i^l 7Sr^tt-S.. -e«o±fc. T 
/WSri-^^A (A 1 ) l^<ORW««*»A>«S-fe^^^^ME 

®i 50 (1 50a) ^m^&th. ^^y^yhmmi 

y-< 5K^A»^^SEl*])P2 0*«JK^$n-CV^«>. 

-fe:/^y>-tWBi 5 0«o, ::i0^iia<7)S3S#ffl!l*»^ 

i.ytrTEW'W^n. mtamii'ZTsi-txoiizm^VM 

4(b) (,Z7frrJ-^yy^0mS.^7fcrUi^(r>^^-y 

•ru^co 1 otcitiE Lfc* 5 - 7 -f l±^<ofe, Z 
R G ^ ^n-?ii 3 o-ro«?5tf 6 o^ffig L.:t^ 

[0032] -e<0-fe^^;< ;y htt® 1 5 0±tr:>g3tett<O^ 
«*m#*'<5.fig«.¥S'fki^Ml 6 OS:««L, Htc-e 
0±tc?S^2 1 ?:iElta-r-l.iai^M2 0 5:J^«tT-*-«0 

i^iSttftKi oiil*i^i--i., ffc:^<7)^Sttt»«3 o± 
fciti. 1 0±<O#-k:5^p< ^ 1 5 0 tciS 

t-C, # (R) . Hi <G) , » (B) ^<7)fe?:M-rS;* 
y-y 4)Vi'3\ Srm-ri. . fii^T'ti. 04 ( b ) 

%^t-^^tTV->?,. IP*., A yx'J^Sr^-r^^Ol 

G Sr 3 o-foth 6 o SriEB Ui^c^-^Sr* t T V» 

[ 0 0 3 3 ] LT , ^<r>±.<n±mi,z I TOI^iO^B^ 
^'t4*t^*^<5fiS4S^|6l^3 2S:}ef£t, Sic-^coitc 
til2|6lK3 34«?^«$ix"CV>S. 03C*5V^-ci±, ;<^7 
-:7-f /U:J'coRaLl^GSr=§-«r^^;<>'h1E«il 5 0a±:er 
aztmLtihc^X'hh , ^i3, ^>'U:5'3 2{±, 

i^S1ia«i o±fc:iEa$h.Tv>-ctSv>. ^o-TS^ 

[ 0 0 3 4 ] c: d LT«-€«g^*<J^^^tUt-fe55'^ >- ^ 

^^JSBiOMfe^tt*^ 10.3 0C0jfia?r««14i^ 



■fei/;>< y Mit6 1 5 0 a {^SEjJ^HpJnSttS ^1 i: fc: J: 

[00 3 51 fl!lWv.yx'J^Sr*^-fe^P< Vhmiil 
50b. 150c±^rfct>. R. G. B^ffl;^-&*?-t*:T 

ia^ijr ^ i: J: 0 . m^^fe^ ai-r^ t ^^^sit^T-A 
-r. 

[00 36 1 liiaiC^-ri^t, >f y^'-7x>fXI C 

'f y^-7x-fXI C«±, h' y V-7h'J^X»^^^A 
t2«*&$it2>#«-^$r^-ri., D/A^miaSS. RG 

fc. -fe^^^y^«^^gl^Blctt^&^i^^#fl■^?^ifi!c;-r 

[00371 i-r, K x h U ^'X^litSAtCfe-f- 

i.{f6t'>yh (#feR, G. BT. ItlSb'-yb) A* 
^ix/ixi/'r^/Wt^S: ^J'-f 5 >^='>' HO— 
#CJStTT-^a^?'^=:3^■r•&D/A^I^I^Sf:. 
DXA^^tltzR, G. B<^«-^$r*i1i-r^R. G, 

B]^7-(^MzA:f]\^xm^commi,zm@$tix. ^<r>m 

^tm^^^MzX:fj^ti^ . 

[0 0 38] -fe^'^yb^^iSB(C«i^$ftl. 

iz^^j<yh\^^-(^<(rmmms^m^^-r. 07ocfcv» 

TJ43t--y hOJ^Sr^L/i*^'. ^ixizm^ i><7)X'i±^ 
< , 1 6 b' -7 h^co J: :5 fcMt^^^Ob'-y b ^-C-$>o T 

[0 0 39 1 06C^p-r±5lC, ■b:7';^>-h^^liig 

yhVy^^^ki}^t^^-oX\-^t, milfZTfi^Xdiz. 9 
o-y^fi-^SCLK, ■r-rJ'ft^DATA, Wf^^ 
It&f-'-^'Sr-Sf (*Slife^K't43b'-y hco-r-rJ') 
tKfl)4fo*b<On-K<i-f-LOAD«SIIfflI|lK<50i^7 b 

T. ^-bi/^VhSEGl , SEG2, SEGScO^f-^ 
SEGl. SEG2. SEG3J: LT-lr:?'^:^hH9^ 

)^ZX-h^f\-h. 

[00401 wdT. -t^^^>'h^l 50O5*>. 
i<f-fe^^^>'h«®SEGl$:Sl»?-r'&. BP'*?. 
KL-C;Si«"$-t|-5*i-^W4. SEG Uimi^-5.b'-y h 
\Z)s^-kX-n\^XWS(.'th, -tfC. 08tc^t- J:^ 

Jtl*I^Sfc:«l&§tt-5.2aScD-f-:?fi^VSIGl. VSI 
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mffil SOlCffi-^VSl, VS2, VS3^**^L-C-fe 

[0 04 1] 2«3i<7)x-:?fi#VSIGl, VS1G2«. S 
hh. 09t, ia8(7)-b:/^>'hfi-tSEGS.l/^ffittR 

8C0^-^(C±5V>T, (l9(c^-tJ:dfc. ffittKtei'^S 
V-i/fi-f-FRPtc TL (a-) J *^A:'3$^^, -fe^^^V 
h«-^SEGifc: TL (D-) J tfixn^td-c^iz 

\t. -k^^tyhmmi SOtCdT-rJ^m-f-VSIGZAiftS^ 
«l*I«S3 2Wi7-*-:5'ffi#VSlG2*«flt*&$n 
^oT. -fe^^>'bmfiil 5 0i:*t[6imffi3 2 tJi 

;w-»*)»9>sy— vj-^^-f h (Nw) (r>m^\,z\im 

[ 0 0 4 2 ] t/vT. Wttf , figttSftrJ'^f 5 y-Zm^F 
RP, -t^;^>'hfi-^SEG 1 1 tt: TH (y^-f ) j *J 
A:^] § iX3t*^(c{i. -fe^^^ >- hlgffi 15 0 fc{±T'-^' 

SIGl*Jftif#§nS, S!^-C. -fe^^yh«flil 5 0tit 
|Sl««i3 2 ttiM'5r-S«ffic7)«-^<A:>j 

0 i:*t[6]^3 2 tcOP^t-t^^^Vh-^^^JtSBcOjga 
yN-4'/l'*f>,^i7i9>Sy-T7«j-;f;'7-< h (NW) eoJ^-a-tc 

[ 0 0 4 3 ] <|g 2 (^m&cr)im>m 1 0 t::2(s:|%B^o^ 
mBtmirliAti. tbrisrxi^-h^^tstcijvv-c, 0-1 
S 1 5 0 a $:SfC(C^i-i"JLT . 1 OPD-fer/;^ >- httffi 1 

[00443 ::<J0-7/Uf-fe;/;< >- 1 5 1 
<7i±:tj. mUfUl^^^^ 3 0 tc-en-fixm LT«- 
fe3&«?IJ$flTV^^. 010 (a) i^fc, A.y 

SLTV^S. i<Ot#. 01 0 (b) fc^-fidtC. J< 
•yxUO^SfiSrS^-f locTj-fe^^pO M*l£7);^5_7 
^'cOfecOffi^JSrR. G, B<^JIitCiE?lJt/i:*^tti, |B| 
tfef--5-fim«^L, R. G. Bc73U-fti*»ifc{±® 



[0 04 5] 0iR{f, 010 (c) iz^i-Xd^z. iSffe 
-e^-fei^^ > hm&CljESr EPJD S-y-l. ^ i: J; 0 -e<7) 

G. ^\^'ff\J}^t.tz\,t^ixh(r>WL?i.^t>^\,zi.':,xm> 
fet>«<rtf &C:i:7&<T'#S. 07 ( b ) fcr^-^ 
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